Background: This study discusses the effect of obesity on the number of lymph nodes harvested during systematic LND and the LND-related complications in ovarian cancer patients. Methods: This retrospective study enrolled women with ovarian cancer who were consecutively subjected to open surgical resection that included systematic LND (pelvic and para-aortic) in the Oncology Center in Mansoura University (OCMU) . Results: Seventy-seven women with ovarian cancer were enrolled in the study according to our inclusion and exclusion criteria. 43 females (55.8%) were grouped as obese and 34 (44.2%) as non-obese. Lymph nodes retrieved in total and in different stations separately (pelvic and para-aortic) were all similar among patients in both groups. LND-related intraoperative complications were observed in 8 patients (18.6%) in the obese group and 3 patients in the non-obese group (8.8%) (P = 0.347). Hospital stay was the same in the two groups with a median of 4 days (IQR 3 -5). Postoperative complications occurred in 13 patients (30.2%) in the obese group and only in one patient (3%) in the non-obese group (P = 0.004). Conclusion: Obese ovarian cancer patients may safely undergo comprehensive staging involving extensive lymph node dissection in open surgeries without significant increase in the rates of intraoperative complications.
Introduction
Ovarian cancer staging surgery involves systemic iliac and para-aortic lymphadenectomy for early stages and removal of bulky lymph nodes for advanced stages [1] . This significantly impacts postoperative treatment decisions and provides important prognostic information [2] . In general, lymph node dissection (LND) is a feasible and well-tolerated surgical technique [3] .
However, lymphadenectomy is a special procedure that usually faces some difficulties due to many factors as patients' comorbidities, prolonged anesthesia and need of well-trained experienced gynecologic oncologist. For instance, obesity acts as a potential liability to certain surgical procedures. It may adversely affect a comprehensive surgical staging for ovarian cancer owing to exposure difficulties that subsequently leads to inadequate LND as well as increased intraoperative complications. Moreover, those patients experience increased incidence of obesity-related comorbidities during the postoperative course [4] . Thus, compared to non-obese patients, obese females may not undergo LND in spite of the recommendations of LND benefits in surgical staging of ovarian malignancy [5] .
Strong evidence suggests that it is necessary to perform adequate surgical staging for ovarian cancer even if there are technical difficulties hindering proper exposure in obese patients [6] . The process of lymphadenectomy in ovarian cancer patients has been associated with greater overall 5-year survival in both early and advanced stage disease [7] .
This study discussed the effect of obesity on the number of lymph nodes harvested during systematic LND and the LND-related complications in obese ovarian cancer patients.
Materials and Methods
This study enrolled women with ovarian cancer who were consecutively subjected to open surgical resection that included systematic LND (pelvic and paraaortic). The exclusion criteria were patients who underwent extra-peritoneal LND or lymph node sampling. The surgeries were performed by oncosurgeons who are specialized in gynecological oncology surgeries at Oncology Center in Mansoura University (OCMU) during the period between January 2012 and June 2017. Data were retrospectively collected from our patients computerized It was the policy of our cancer center to perform a systematic LND (pelvic and paraaortic) in all patients with ovarian cancer who undergo initial surgery.
However, we omitted systematic lymphadenectomy for advanced ovarian cancer cases, restricting it to removing only bulky lymph nodes after the early results of the LION trial (Lymphadenectomy in ovarian neoplasm) were published. Thus, we reviewed only the advanced ovarian cancer cases before our practice shift from systematic lymphadenectomy to removal of bulky nodes [8] .
In an attempt to ensure the quality and the standard of the surgical procedures provided to our patients, surgeries were performed by or under the supervision of one of the surgeons in the specialized gynecology oncology team. Thus, all the study group patients were operated, more or less, by the same surgical technique.
All patients underwent exploratory laparotomy with a midline vertical incision extending from the symphysis pubis to just above the umbilicus or the xi- The number of harvested lymph nodes in the abovementioned stations and in total as well as the LND-related operative complications (intra-and postoperative) were compared amongst the two study groups. 
Results
Seventy-seven women with ovarian cancer were enrolled in the study according to our inclusion and exclusion criteria. in the obese group and 3 patients in the non-obese group (8.8%) (P = 0.347).
They included; vascular injury in 3 patients in the obese group (6.9%) and 3 patients in the non-obese group (8.8%), urological injury in 4 patients of the obese group (9.3%) and bowel injury in one patient in the obese group (2.3%). Urological complications occurred in 4 patients in the obese group (9.3%).
Urinary bladder injury occurred in 3 cases during retraction for iliac lymphadenectomy which is considered a grade II intraoperative complication by MSKCC (SSE) system as it was repaired immediately in two layers using 3/0 absorbable There was no significant difference in the number of harvested para-aortic and pelvic lymph nodes (LNs) in both groups (P = 0.87, P = 0.13 respectively).
The LND had a median count of 14 paraaortic LNs (IQR 11 -17) and 13 pelvic LNs (IQR 11 -19) in the obese group, while in the non-obese group 14 paraaortic LNs (IQR 11 -19) and 15 pelvic LNs (IQR 12 -16) were harvested.
Postoperative hospital stay was the same in the two groups with a median of 4 days (IQR 3 -5). Regarding the postoperative LND-related complications, there was statistically significant difference between the two groups Table 2 . Postoperative complications occurred in 13 patients (30.2%) in the obese group and only in one patient (3%) in the non-obese group (P = 0.004). Wound problems occurred in 7 cases in the obese groups compared to one case in the other group.
Lymphorrhea occurred only in the obese group (n = 2). Similarly, thromboembolic 
Discussion
Obesity is considered nowadays a major health problem with gnisir prevalence all over the world. It is associated with a greater incidence of comorbidities including diabetes mellitus, hypertension, cardiovascular and pulmonary diseases [10] . Even if these comorbidities did not render the patient inoperable, they would probably cause postoperative complications. Additionally, excess abdominal wall fat may cause technical difficulties such as limited field exposure that hinders extensive surgical interventions and can be associated with higher incidence of perioperative complications [4] .
Systematic lymph node dissection has been for long considered a corner stone for ovarian cancer surgery for both early and advanced cases. However, after the publication of the LION trial results, it is still considered corner stone for surgical staging in early ovarian cancer patients, whilst removal of bulky lymph nodes in advanced cases as a part of cytoreduction is still to be performed [8] .
Lymph node dissection has been shown to increase the survival of ovarian cancer patients [11] . This could be attributed to different factors. Resecting more LNs increases the chance of finding LN metastasis and even micrometastatic disease. Thus, resecting this (clinically undetected) micrometastatic LN disease will definitely affect the decision to receive adjuvant therapies for the clinically early stage ovarian cancer (30% are upstaged with lymphadenectomy) [12] .
In the past, obese patients with ovarian malignancy were less likely to have a systematic lymphadenectomy than non-obese patients [13] . However, further ) and median lymph node yields were similar irrespective of the BMI category [14] . In our study, we found that the lymph nodes harvested (in every station separately as well as in total) is the same in obese and non-obese patients.
On the contrary, it may be expected that performing lymph node dissection in obese patients with meticulous dissection around the great vessels with a more difficult field exposure will cause more intraoperative and postoperative complications than the same procedure being performed in non-obese patients. Fortunately, comprehensive surgical staging involving systematic lymphadenectomy was found to be performed safely for ovarian cancer obese patients with no statistically significant difference regarding the LND-related intraoperative complication rates [6] between both groups. Vascular injuries were most of these complications followed by urological and bowel injuries. However, no transfusions were required in any of these complications and they were all repaired by the same operating team. Nevertheless, the postoperative complications in the obese group were significantly higher than the non-obese group because these complications are related to the obesity rather than the type of surgery performed.
We believe that there are some potential limitations to this study. This study is a retrospective cohort that involved a relatively small number of patients.
All systematic lymphadenectomies were performed in a single hospital by one team that used the same surgical technique to evade the bias of the potential influence of different approaches of lymph nodes' harvest and its complications.
Also, the lymph nodes were examined by the same pathology team. Thus, our work reports that obesity may not be the only factor that determines the safety and adequacy of the operation as regard to the number of lymph node yield, and the perioperative complications in ovarian cancer patients. In addition, major surgical endpoints such as operative time, blood transfusion as well as operative complications were more or less the same in the two groups.
To conclude, obesity per se should not be considered the only factor that pushes the surgeon to omit lymph node dissection or shift to lymph node sam- Competing Interests
